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Case Report
A case with combined postoperative bile leakage and anastomotic 
stricture after liver transplantation treated with magnet compression 
anastomosis
Sang Jo Han, Sung Ill Jang, Sung Hwan Yoo, and Dong Ki Lee*
A  B  S  T  R  A  C  T
Liver transplantation (LT) is a viable treatment for fatal end-stage liver disease. Anastomotic bile leakage and anastomotic stricture are considered as 
major post-LT complications. Stent insertion by endoscopic retrograde cholangiopancreatography and percutaneous transhepatic biliary drainage is 
the conventional treatment for post-LT anastomotic biliary stricture. In cases in which these conventional modalities fail, magnet compression anas-
tomosis (MCA) can be applied. We reported a case in which post-LT bile leakage and anastomotic stricture were treated by MCA and using a fully 
covered self-expandable metal stent (FCSEMS). The FCSEMS was removed 3 months later, at which time the stricture and the leakage had resolved.
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Introduction
Liver transplantation (LT) is a viable treatment for fatal end-
stage liver disease. Anastomotic bile leakage and stricture are con-
sidered as major post-LT complications (incidence, 15%–40%).1,2 
Nonsurgical treatment, including endoscopic stent insertion and 
percutaneous transhepatic biliary drainage (PTBD), are frequently 
performed for bile leakage and stricture with success rates of 
51%–71%.3–5 In cases in which these conventional modalities fail, 
magnet compression anastomosis (MCA) can be applied.6 We ex-
perienced a case in which post-LT bile leakage and anastomotic 
stricture were treated by MCA and using a fully covered self-
expandable metal stent (FCSEMS).
Case Report
A 60-year-old female had combined anastomotic bile leakage 
and anastomotic stricture on abdominal computed tomography 
after LT for primary biliary cirrhosis (Fig. 1). PTBD had been in-
serted for treatment of biliary stricture and percutaneous drain-
age for bile leakage in other hospital. New PTBD was applied on 
both sides of the bile duct (B7) because the location of the previ-
ous PTBD was unsuitable for MCA. After dilation of the PTBD to 
18 French, magnets were delivered by endoscopic retrograde chol-
angiopancreatography (ERCP). PTBD dilation and magnet approx-
imation were successful (Fig. 2). An FCSEMS was inserted into the 
new fistulous tract formed by MCA and decreased the amount of 
bile drained (Fig. 3). The FCSEMS was removed 3 months later, at 
which time the stricture and the leakage had resolved (Fig. 4).
Discussion
Bile duct strictures and anastomotic bile leakage are the most 
frequent post-LT biliary complications.7 Stent insertion by ERCP 
and PTBD is the conventional treatment for post-LT anastomotic 
biliary stricture.8 However, if the previous anastomotic site can-
not be reconstructed by conventional methods, the PTBD catheter 
should be maintained in situ. The likelihood of complications, 
including infection, is increased with prolonged duration of PTBD 
catheter indwelling.
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MCA is emerging as an alternative treatment for these pa-
tients.6,9–12 The MCA approach involves insertion of two cylindri-
cal magnets (~4 mm diameter) through the bile duct to close the 
anastomosis, by transdermal and transpapillary passage.9 After 
alignment of the two magnets, they spontaneously move to the 
bile duct or gastrointestinal tract. The magnets are retained for 
more than 8 weeks without migration and can be removed by 
percutaneous transhepatic cholangioscopy (PTCS) or ERCP.10
Bile leakage at anastomotic and non-anastomotic sites, in-
cluding the T-tube exit site or the graft cut surface in cases of 
partial liver graft transplantation, occurs in 6%–29% of LT re-
cipients.13,14 Leakage occurs most frequently at the biliary anas-
tomotic site due to donor hepatic duct necrosis or hepatic artery 
thrombosis. In immunosuppressed recipients of LT, bile leakage 
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Fig. 1. Combined anastomotic bile leakage and 
bile duct stricture after liver transplantation (LT). 
(A) Computed tomography showing combined 
anastomotic bile leakage and stricture after LT. (B) 
The guidewire could not be passed through the 
bile duct by endoscopic retrograde cholangiopan-
creatography or percutaneous transhepatic biliary 
drainage.
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Fig. 2. Magnet insertion by percutaneous tran-
shepatic biliary drainage (PTBD) and endoscopic 
retrograde cholangiopancreatography. (A) A new 
PTBD tract was used for alignment of magnets in 
the B7 branch of the bile duct. (B) The magnets 
were approximated, and magnet compression 
anastomosis was successful. 
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Fig. 3. Magnet removal and insertion of a fully 
covered self-expandable metal stent (FCSEMS). (A) 
Four weeks after magnet compression anastomo-
sis, the magnets were removed by endoscopic ret-
rograde cholangiopancreatography. (B) A FCSEMS 
was inserted into a new fistula tract following 
removal of the magnets.
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can lead to fatal complications such as infection and transplant 
rejection. To prevent bile leakage, T-tubes can be installed in the 
bile ducts. However, this procedure is less performed, because it 
increases the rate of complications such as cholangitis.13,14 Bile 
leakage can be treated by PTBD or endoscopic retrograde biliary 
drainage. PTBD is performed in patients with Roux-en-Y bile duct 
anastomosis, and ERCP is performed as the conventional therapy 
in patients with duct-to-duct anastomosis.13,14 However, patients 
with post-LT bile leakage in whom conventional treatment fails 
are recommended to undergo insertion of a FCSEMS, which are 
of large diameter and lead to longterm patency. FCSEMS is more 
convenient and safer than PTCS for patients with post-LT biliary 
duct stricture, even if a new bile duct fistula is created after MCA.
Our patient had anastomotic bile leakage through a bile duct 
stricture and fistula. The bile leakage could be treated only after 
treating the bile duct stricture; therefore, MCA was performed fol-
lowed by FCSEMS insertion. If anastomotic bile duct stricture and 
anastomotic bile leakage occur simultaneously post-LT, the rec-
ommended treatment strategy is to resolve the stricture by MCA 
prior to inserting a metal stent to stop the bile leakage.
Anastomotic bile leakage and stricture are major postopera-
tive complications of LT, but their co-occurrence is uncommon. 
Although the conventional treatment modalities have high suc-
cess rates for anastomotic bile leakage and stricture, they are 
unsuitable in some cases. MCA and FCSEMS insertion may be an 
alternative treatment for patients with anastomotic bile leakage 
and stricture for which conventional modalities fail.
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Fig. 4. Healing of the anastomotic bile leakage and 
stricture and removal of the fully covered self-
expandable metal stent (FCSEMS). (A) Computed 
tomography at 2 weeks after FCSEMS insertion. (B) 
The anastomotic bile leakage and stricture were 
successfully managed, and a new anastomosis 
was seen after removal of the FCSEMS.
